A general theorem characterizing the interaction of concentrations and oscillations effects associated to sequences of gradients bounded in I/, p>l, is proved. The oscillations are recorded in the Young measure while the concentrations are encoded in the varifold.
Introduction
Oscillatory phenomena and the characterization of limits of nonlinear quantities of oscillating sequences have been sucessfully analyzed by means of Young measures. These measures where first introduced by Young [37] to study non-convex problems in optimal control theory and to provide the appropriate framework for the description of generalized minimizers in the calculus of variations. Recently Young measures have become an important tool in the study of nonlinear partial differential equations ( [10] , [12] , [13] , [30] , [32] , [33] , [34] , [36] ) and the analysis of oscillatory behavior in non-convex variational principles that arise in models of solid-solid phase transitions ( [7] , [8] ). Characterizations of Young measures associated to minimizing sequences of such functionals as well as to general sequences of gradients bounded in L^ft) have been found in [20] and [21] . See also [28] .
One of the main drawbacks of Young measures is that they miss completely concentration effects. Indeed, sequences may share the same Young measure and yet one may exhibit concentrations while the other does not. Several ways of understanding and manipulating concentrations have been proposed. We refer the reader to [14] , [15] , [18] , [19] , [23] , [24] , [29] , [35] and [36] for some of these methods. Another possibility is to use varifolds or indicator measures following the works [3] , [4] , [17] , [27] . This is the point of view that we will take here, and focus on sequences that are constrained to be gradients. A similar approach has been employed in [2] for unconstrained sequences that are bounded in L 1 .
The notion of a varifold has been used to describe certain nonlinear limits of oscillating measures, and it plays a role complementary to that of the Young measure. In fact, the Young measure associated to a sequence {u n }, which is bounded in 1^(0), describes the effect of oscillations on the limits of {/(tin)} whenever the nonlinearity / has growth of order strictly less than p, while the varifold describes the effect of concentrations on the limits of {g{iin)} when g grows asymptotically as the pth power. We will be more precise in Section 3.
Our goal is to understand the relation between the varifold and the Young measure that are generated by a sequence of gradients which is bounded in L^ft), p > 1. We hope to address the case p = 1 in a future work. A detailed description of Young measures generated by sequences of gradients bounded in L^ft) was obtained in [21] (see Theorem 2.3 below).
To describe our main result we consider an open, bounded set fi C RA and a sequence {fj} of functions from ft to R d which is bounded in IS{Q) for some p > 1. There exists a subsequence, still denoted {/,}, and a family v = {^x} x€ n (called the Young measure) of probability measures v z on R*, as well as a Radon, nonnegative measure Aonflx S Here it is the projection of A onto ft, X x are probability measures (for 7r-a.e. A key tool in the proof of the above theorem is the following decomposition result for sequences of gradients that are bounded in L^fi), for some;? > 1. It states, in particular, that every such sequence can be written as a sum of a sequence {VZJ} (of gradients!) whose p-th power is equiintegrable, and a remainder that converges to zero in measure (and hence almost uniformly). Using the terminology introduced earlier, we may say that {VZJ} carries the oscillations, while the remainder accounts for the concentration effects. 
fe(x)[<p?(A)d\ x (A)dn(x).
It is this formula that motivated our study of YM-V pairs.
Proof of the decomposition lemma
In this section we will prove Lemma 1.2. As mentioned in the introduction, our argument uses maximal functions and their properties, and we recall some well-known facts (see Here we search for a sequence {VJ} bounded in W 0 1>p
(fi) such that (6.3) holds, i.e. generates (6o ® £ N ,A) and, in addition, By Proposition 6.1 and the remark after it, there exist sequences \wj \ in WQ' P (B) such that for all %/; € Tip. In particular ||A<|| = lim jL f |Vu;f P dx. Now has the desired properties.
Step 5. Construction of {VJ} in the general case.
To obtain {VJ} satisfying (6.3), we will use the following approximation lemma. 
